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(54) A two-part electromagnetic radiation shielding device for mounting on a printed circuit 
board 

(57) A two-part electromagnetic radiation shielding 
device (10) for mounting on a Printed Circuit Board 
(PCB). The device (10) comprises a substantially open 
frame member (6) for receiving an electric or electronic 
component requiring shielding, and a closing can or 
cover member (1). The frame and cover members (6; 1) 
are constructed from electrically conductive material 
and have peripheral sides (7; 3) adapted to grip each 
other such that, in use, the frame and cover member (6; 
1) surround the component in a closing arrangement. 
The peripheral sides (7; 3) of the frame and cover mem- 
ber (6; 1) have a shape such that a continuous gripping 
force is exerted (14) to establish and maintain circumfer- 
ential electrical contact (13) between the frame and 
cover member (6; 1) at facing edges (5; 11) of the 
peripheral sides (3; 7) of the members (1 ; 6). Separate 
mechanical (14) and electrical (13) engagements are 
provided for optimum Electro Magnetic Compatibility 
(EMC) shielding. 
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Description 

Field of the Invention 

The present invention relates to shielding of elec- 
tromagnetic radiation and, more particularly, to a device 
for shielding electric or electronic components on a 
Printed Circuit Board (PCB). 

Background of the Invention 

In present telecommunication systems, in particular 
systems for cellular and cordless radio telecommunica- 
tions, transceivers operating at frequencies in the GHz 
Radio Frequency (RF) band are used. 

It is known that electric or electronic components or 
apparatuses and devices in the vicinity of electromag- 
netic radiation sources can be driven into malfunction- 
ing if subjected to certain levels of electromagnetic 
radiation. 

To avoid as much as possible any unwanted influ- 
ence of electromagnetic radiation from devices such as 
oscillators in transceivers for telecommunication or 
other devices operating in the RF band, it is known to 
shield such radiation sources by encasing the radiation 
source or the device such as a transceiver incorporating 
the radiation source in a suitable housing. Such a hous- 
ing is usually formed of conductive materials having an 
ability to concentrate high levels of magnetic flux. 
Accordingly, the electromagnetic radiation is prevented 
from leaving the housing. 

On the other hand, it is also possible to encase an 
electric or electronic component which is sensitive to 
electromagnetic fields, such to prevent that any mag- 
netic, electric or electromagnetic fields can reach the 
component through its encasing. Housings for shielding 
electromagnetic radiation are also known as Faraday 
cages. 

US-A-5,339,222 discloses a two-part electromag- 
netic radiation shielding housing for receiving a com- 
plete PCB. 

GB-A-2,285.181 discloses a two-part shielding 
device for mounting at a PCB such that in use, a compo- 
nent requiring shielding is completely surrounded and 
enclosed by the shielding device and a signal ground 
layer of the PCB to which the device is electrically con- 
nected. The component can be either an electromag- 
netic radiation source or a component which is 
vulnerable to electromagnetic fields. 

With the present trend towards using frequencies in 
the GHz range and due to increasing governmental reg- 
ulations on electromagnetic stray field levels of devices 
such as mobile or cordless telephones and (small) base 
stations for indoor use, the presently available shielding 
devices are not suitable to meet future demanding Elec- 
troMagnetic Compatibility (EMC) requirements. 



Summary of the Invention 

The present invention has for its object to provide 
an improved electromagnetic radiation shielding device 
5 for use with a PCB providing an effective shielding for 
frequencies up to and above the GHz RF range. 

It is a further object of the present invention to pro- 
vide an electromagnetic radiation shielding device for 
mounting on a PCB and receiving a component or a 
10 number of components requiring shielding and mounted 
on the PCB. 

It is a still further object of the present invention to 
provide an electromagnetic radiation shielding device 
which can be manufactured from one piece of sheet 

is metal by common manufacturing techniques such as 
folding and drawing. 

These and other objects and advantages of the 
present invention are provided by a two-part electro- 
magnetic radiation shielding device for mounting on a 

20 Printed Circuit Board (PCB), comprising a substantially 
open frame member for receiving an electric or elec- 
tronic component requiring shielding and a closing can 
or cover member. The frame and cover members are 
constructed from electrically conductive material and 

25 have peripheral sides adapted to grip each other such 
that, in use. the frame and cover members surround the 
component mounted on the PCB in a closing arrange- 
ment. Following the invention, the peripheral sides of 
the frame and cover member have a shape such that, in 

30 use, a continuous gripping force is exerted to establish 
and maintain circumferential electrical contact between 
the frame and cover member at facing edges of the 
peripheral sides of the members. 

With the design of the present invention separate 

35 mechanical and electrical contact engagements of the 
frame and cover members are obtained, such that both 
can be optimised for its own purpose. 

That is, under a continuous mutual mechanical 
force exerted by the design of the frame and cover part 

40 according to the invention, an electrical contact zone 
over the complete circumference of the frame and cover 
member is established to maximize its EMC perform- 
ance. This contact zone is free from any holes or gaps 
arising from design purposes. Warping of any or both of 

45 the frame and cover members is compensated and flat- 
tened out by the mechanical force provided. 

In the design according to the present invention, the 
electrical contact between the frame and cover mem- 
bers is primarily provided by the facing edges of the 

so members and secondary by the mechanical contact of 
the peripheral sides for keeping the members engaged. 

This, different from the shielding device disclosed 
by GB-A-2,285,181 wherein the mechanical and electri- 
cal contact points are the same and provided by resil- 

55 ient spaced apart fingers of the cover member which, in 
use, engage flat peripheral sides of the frame member. 
Through the openings between the fingers electromag- 
netic radiation, in particular at frequencies in the GHz 



2 



>: <EP 0866648A1_I_> 



3 



EP 0 866 648 A1 



4 



. RF frequency band, can teak from a radiation source 
m enclosed by the device towards its outside or from the 
"outside of the device towards the component enclosed. 
Although a secondary electrical contact will be estab- 
lished between the flat top of the cover and inwardly 
extending flanges of the frame member, this electrical 
contact is subject to loosening of the engagement of the 
frame and cover member due to mechanical shocks and 
warping of the cover, such that a complete circumferen- 
tial electrical contact is not quaranteed. 

With the present invention, a continuous force is 
exerted to maintain the circumferential electrical contact 
between the facing edges of the frame and cover mem- 
bers independent of mechanical shocks or warping of 
one or both of the members. In a preferred embodiment 
of the device according to the invention, the facing 
edges of the members comprise contact flanges 
extending transverse to the engaging peripheral sides. 
This to reduce as much as possible interruptions in the 
electrical contact due to small mechanical irregularities 
from burrs, notches and scratches. In order to achieve 
an optimum shielding effect, it is preferred to have these 
flanges, and in general the facing edges, formed as a 
closed contour from one piece of material, such that, in 
use, an essentially uninterrupted circumferential electri- 
cal contact between the facing edges is established and 
maintained. 

For an optimum shielding effect, it is further pre- 
ferred to have the electrical contact as close a possible 
near the PCB. To this end, in an embodiment of the 
device according to the invention, the facing edges are 
provided by edges of the frame member of its peripheral 
sides which, in use, are near the PCB and by the free 
edges of the peripheral sides of the cover member. 
Such that, in use, the electrical contact between the fac- 
ing edges is provided near the PCB. In a preferred 
embodiment of the invention, the frame member is 
arranged to receive the cover member. 

In another preferred embodiment of the shielding 
device of the invention, the peripheral sides of one of 
the members comprise a bevelled step and the periph- 
eral sides of the other member comprise a resilient por- 
tion, such that in use the bevelled step and resilient 
portion engage each other thereby forcing the members 
in a closing arrangement. 

That is, the step and the resilient portion are 
shaped such that, in use, the resilient portion by its 
engagement of the bevelled step exerts a force in a 
direction of closing the members, such to provide and 
maintain a force contact between the facing edges of 
the members. 

To facilitate the mounting of the frame and cover 
member, the resilient portion may take the form of a 
shallow V, such that in use the V portion engages the 
bevelled step. 

Due to the separation of the mechanical and electri- 
cal contact of the frame and cover member, the resilient 
portion can be provided by resilient spaced apart fin- 



gers, extending at the peripheral sides of a respective 
member, without a risk of RF leakage through the 
spaces between the fingers. 

In a preferred embodiment of the invention, at 
5 edges of its peripheral sides opposite the PCB, the 
frame member is arranged for Surface Mounting (SM) at 
the PCB. For optimum shielding, it is preferred to pro- 
vide the frame member at its complete circumference 
with means for SM, for example by providing a circum- 
10 ferential flange which can be SM soldered to a signal 
ground layer of the PCB. 

The device according to the invention can be 
advantageously formed from one piece of electrically 
conductive sheet metal. Preferably, the frame member 
is is formed by folding and the cover member is formed by 
drawing from sheet metal. 

The above-mentioned and other features and 
advantages of the invention are illustrated in the follow- 
ing description with reference to the enclosed drawings. 

20 

Brief Description of the Drawings 

Figure 1 is a schematic, perspective view of a pre- 
ferred embodiment of a cover member of the shielding 
25 device according to the invention. 

Figure 2 is a schematic, perspective view of a pre- 
ferred embodiment of a frame member of the shielding 
device according to the invention. 

Figure 3 is a schematic, perspective view of the 
30 mounted cover member and frame member according 
to figure 1 and figure 2. 

Figure 4 is a cross-section through part of the 
mounted shielding device according to figure 3 along 
the line IV-IV, on an enlarged scale, showing the electri- 
35 cal and mechanical contact of the cover member and 
frame member. 

Figure 5 is a schematic, perspective view of a 
shielding device shown in figure 3, mounted on a PCB 
and enclosing an electric on electronic component 
40 requiring shielding. 

Detailed Description of the Embodiment 

Without the intention of a limitation, the invention 
45 will new be described and illustrated with the reference 
to a preferred embodiment. 

Figure 1 shows, in perspective, a can or cover 
member 1 according to the invention, having a closed, 
solid top side 2 and closed, solid peripheral sides 3 
so which connect to the top side 2. The peripheral sides 3 
are provided with a bevelled step 4. such that part of the 
cover member 1 between its top side 2 and the bevelled 
step 4 has smaller dimensions than part of the cover 
member 1 connecting to the bevelled step 4 and free 
55 edges 5 of the peripheral sides 3. 

Figure 2 shows a preferred embodiment of a sub- 
stantially open frame member 6 according to the inven- 
tion, having peripheral sides 7 from which spaced apart 
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resilient fingers 8 extend. The resilient fingers 8 are sep- 
arated by slits 9 and take the form of a shallow V, the 
opening portion of which facing the exterior of the frame 
member 6, as shown. 

Figure 3 shows the cover member 1 and the frame 
member 6 in an engaged, closing arrangement, wherein 
the cover member 1 is received by the frame member 6 
and such that the resilient fingers 8 exert a gripping 
force on the cover member 1 at its peripheral sides 3 at 
their bevelled step 4. 

Figure 4 shows, on an enlarged scale, a cross sec- 
tion along the line IV-IV in figure 3. For illustrative pur- 
poses, the mechanical and electrical contact or 
engagement points are indicated by circles 15 and 16, 
respectively. 

The finger 8 is resilient in the direction indicated by 
arrow 12. As can be seen in figure 4, the resilient finger 
8 engages 14 the cover member 1 at its bevelled step 4, 
such that the cover member 1 is forced in a closing 
arrangement with the frame member 6. That is, down- 
wards in the plane of the drawing. 

Due to this continuous gripping force exerted by the 
frame member 6 on the cover member 1 , the free edges 
5 of the cover member 1 and the edge 1 1 of the frame 
member 6 face each other such that an electrical con- 
tact is established between the facing edges 5 and 1 1 at 
the entire circumference of the device 10, as schemati- 
cally indicated with dot 13. 

Following the invention, the mechanical 14 and 
electrical 13 contact points are separated, such that 
each can be optimized for its purpose; i.e. providing a 
sufficient mechanical force for maintaining the cover 
member 1 and the frame member 6 in a closing 
arrangement and providing circumferential electrical 
contact between the members, such to prevent an elec- 
tromagnetic field penetrating or leaving the shielding 
device, in order to meet Electro Magnetic Compatibility 
(EMC) requirements for frequencies up to and above 
the GHz RF range. 

In the embodiment shown, warping of the cover 
member 1 will not affect the electrical contact 1 3 due to 
the mechanical closing force exerted on the cover mem- 
ber 1 by the resilient fingers 8. 

For achieving an optimum as possible electrical 
contact between the facing edges 5 and 11 of the 
shielding device 10 of the invention, the free edges 5 
and the edges 11 are provided as circumferential 
flanges, establishing a low resistance circumferential 
electrical contact with as many as possible contact 
points between the members 1 . 6. 

As shown in figure 2, the edges 11 of the frame 
member 6 are provided with a larger surface area at cor- 
ners of the frame member 6, such to enhance its 
mechanical rigidity. The edges 11. i.e. there outwardly 
facing surface, serve also the purpose of fixing the 
frame member 6 by Surface Mounting (SM) soldering to 
a metal layer or wiring, such as the signal ground layer 
or signal ground wiring 18 of a Printed Circuit Board 



(PCB) 17 at which the frame member 6 is mounted. An 
electric or electronic component 19, for example an 
Application Specific Integrated Circuit (ASIC) as sche- 
matically illustrated by broken lines in figure 5, is com- 

5 pletely enclosed by the shielding device 1 and the signal 
ground layer 18. Those skilled in the art of PCB design 
for RF purposes will appreciate that the signal layer 18 
may also be one of the intermediate wiring layers of a 
multi layer PCB. 

10 me cover member 1 and the frame member 6 can 
be formed from one piece of sheet metal, such as mu- 
metal by drawing and folding, respectively. Care has 
been taken to avoid sharp transitions at the facing 
edges 5, 1 1 near the electrical contact point 13. 

15 The shielding device according to the invention is 
not prone to loosening of the electrical contact 13 by 
shocks and the like, due to the continuous mechanical 
force exerted by the resilient fingers 8 for keeping the 
cover member 1 and the frame member 6 in a closing 

20 arrangement. 

Those skilled in the art will appreciate that, different 
from the preferred embodiment shown, the design of 
the peripheral sides of the cover member 1 and the 
frame member 6 can be interchanged. That is, the 

25 frame member 6 can be provided with closed sides 
comprising a bevelled step, whereas the peripheral 
sides of the cover member can be formed with resilient 
fingers 8 engaging the bevelled step of the frame mem- 
ber 6. In such case, the electrical contact is not es*ab- 

30 lished near the PCB but at the top side of the cover 
member. Further, it will be appreciated that the frame 
member 6 can be received by the cover member 1 . 

For optimum EMC performance, electrical contact 
13 between the members 1 , 6 near the PCB 17 is pre- 

35 ferred. Instead of Surface Mount, the edges 11 of the 
frame member may also be designed for the well-known 
pin and hole soldering to the PCB 17, i.e. the wiring 18 
thereof. 

For the purpose of the invention, instead of resilient 
40 fingers 8 and a bevelled step 4, other designs providing 
a form closure for keeping the frame member and the 
cover member in a closing contact arrangement may be 
applied. 

45 Claims 

1. A two-part electromagnetic radiation shielding 
device for mounting on a Printed Circuit Board 
(PCB), comprising a substantially open frame 

so member for receiving an electric or electronic com- 
ponent requiring shielding and a closing can or 
cover member, said frame and cover member are 
constructed from electrically conductive material 
and have peripheral sides adapted to grip each 

55 other such that, in use, said frame and cover mem- 
ber surround said component mounted on said 
PCB in a closing arrangement, characterized in that 
said peripheral sides of said frame and cover mem- 
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ber have. a shape such that, in use, a continuous tour, 
gripping force is exerted to establish and maintain 
circumferential electrical contact between said 
frame and cover member at facing edges of said 
peripheral sides of said members. 5 

2. A device according to claim 1 , wherein said facing 
edges of said members comprise a flange extend- 
ing transverse to said peripheral sides of a member 
such that, in use, said flanges contact each other 10 
and provide said circumferential electrical contact. 

3. A device according to claim 1 or 2, wherein said 
peripheral sides of one member comprises a bevel- 
led step and said peripheral sides of said other is 
member comprises a resilient portion such that, in 
use, said bevelled step and resilient portion engage 
each other thereby forcing said members in a clos- 
ing arrangement. 

20 

4. A device according to claim 3, wherein said resilient 
portion takes the form of a shallow V such that, in 
use, said V portion engages said bevelled step. 

5. A device according to claim 3 or 4, wherein said 25 
resilient portion takes the form of spaced apart 
resilient fingers extending from said peripheral 
sides of said member. 

6. A device according to any of the previous claims, 30 
wherein said frame member at edges of its periph- 
eral sides which, in use, are opposite the PCB, is 
provided with means for Surface Mounting (SM) on 
said PCB. 

35 

7. A device according to any of the previous claims, 
wherein the frame member is arranged to receive 
the cover member. 

8. A device according to any of the previous claims, 40 
wherein said facing edges of said frame member 
are provided by edges of its peripheral sides which, 

in use, are near the PCB, and wherein said facing 
edges of said cover member are provided by the 
free edges of its peripheral sides such that, in use, 45 
said electrical contact between said facing edges is 
provided near the PCB. 

9. A device according to any of the previous claims, 
wherein said members are formed from one piece so 
from electrically conductive sheet metal, wherein 
said frame member is formed by folding and said 
cover member is formed by drawing from said sheet 
metal. 



55 



10. A device according to any of the previous claims, 
wherein said facing edges of said members are 
provided with a circumfererrtially uninterrupted con- 
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Fig. 4 
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